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(54) LEVEL SHIFTER CIRCUIT 

(57)Abstract: 

PURPOSE: To reduce the generation of a through current from the 2nd 
power supply line to a ground line in a level shifter circuit for inputting a 
signal amplituding between the 1st power supply potential and ground 
potential, converting the input signal into a signal for amplituding 
between the 2nd power supply potential higher than the 1st power 
supply potential and the ground potential and outputting the converted 
signal. 

CONSTITUTION: The output of the 1st inverter INV1-1 connected to an 
input signal line &phiv;1-1 for amplituding between the 1st power supply 
potential and the ground potential is connected to the 2nd power supply 
line 15 and connected to the source of the 2nd N-channel MOS 
transistor M1-4 in a level conversion circuit for outputting a level- 
converted output signal &phiv;1~2. 
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i ©manna* ytssi^amasm 

/<-$t. (b)V-X$l2(01^il:glL, y— K KU-f^m^KU-O, ?— h\z&m.T%> 
11, l2(DPf^;l/iMOSh7>vX^t. (c)KU^>£lfrfemi©P^V*^MMOS^>v 

*)\,MMosb^*sx*£ % (d)Ku-f>^u^;uv^^(Dtb^iy— Krfc£fltjfBm2<DP5 1 -f*;uM 

[ii^ii2] mi ©m35m(a££ii!im(aa>ra£fi'isi-£is^£Aa£u mi ammfcfcy&Ai* 
m2(&m3sm&<!:&%mte(DFii]£m'is^a^^ 

■r*mia>-f>/<— ibm&-\<»'(>'<—*<»mj3&7<i3t-t&&2<D'(^'<—zt* (c)v— * 
££2a>m3g«i::gM$u y— k Ku-r>£mMDKW>, y— nc««-r**i > mzcop*** 

;HMOSh7>v^i, (d)KU-r>^luf5mi(7)P^^;uMMOSh7>^x^cDKU-r><!:, y 

7>/X^, (e)HV^>^U^/Uv^^(Dai*y— KTfe^fTlBm2^P^^;UMMOSh^>v 
MWXstet* h*«HEK5l <D«Hlit6t, V-*££2(D^>/S-*(Daja£ffiBS-ratl2<B 

[»*5S3] mi ©*3B«tti:sii!i*iaa)Ppi^jgffi"r*fs#$A*tL, mi ©m^sm^ytHL^ 
(a)A*M^^E^«fcym*^mi<7)mMm<4i:mifem^<DF^^iiii®«A*{i^fc^ 

-r^.mi <Z> (b)iami <ZM>/\*— £(Z)fcil±ii:, |g2(7)NAND[H]^tii*^A*<!:-r-i> 

mi ©NAND^S^. ISA^ffi^HUlBmi <0NAND[Uj^CD£tJ*^A*«t:-r^m2<DNAND[l]S§ 

(c)v— ^m2<Dmmwzmm^ y— k KW>£5^a>hw>. y— Ncgiirf smi % 

m2(DP5 1 -V^UMMOSh J 5>vX^<i: > (d) KU-f >*1WIB*1 ©P^*;UMMOSh^>^X*CE> 

Ku-r>t. y-hin©isi^ v— x^ffitBmi cDNANDEi^cDttj^^^-r^mi 

MOSK^>vX£<7>hW><!:, V— h^flfBmi <Dm;JI!§<!:> V— X£lfrfEm2<DNAND[a]S&<Z)£±i 
*i£&»-&m2<7)N5 1 ^*;uMMOSh^:^;^ 

[§»#Ji4] mi <Dm3Rm&£«i&m<a(&ra££ffi«««A2i£:u mi ©masmtt.fcyfcSL* 
(a)A*is#fg±iHiK*ym*r*ai<D«a*tt^»*6«tt<Diw$sii«A*«^«t»2 

©NORlI]ii&(&tb2j<!:£A*i£:-r<&mi (DNORESS^ (b)lltrCA*IRlc»|j|**i*SBi <ZW>A 
— (c)R«l (D>r>A— ^(Dtil^i^IEmi (DNORll£S(7)ai^^A*<!:-r^|irfBm2(DNOR 
ESS^ (d)MIBmi(DNORlE]i^(Dai^$A^<!:-r^m2(D-r>/<— (e)«fTfBm2(7)NORlII 

moihti^xtit^r^m3(D^>/<— (o v— *£3&2a>m*t8r-8Mau y— k hv-r>£5 

l^(DPW>, y— N~^«mi . m2CDP5 L -V^;UMMOSh^>vX^<t:, (g) Ku-o^tBm 
1 (DP^-V^JUMMOSh^vX^CDKU^i:. y-h£mi Ofl^. V-X£iiufBm2<ZMl/ 

a— ^(^aj^tssSc-r^mi <t)n^*jummosh5>v;*£<!:. (h^w^u^;^?*©*;*: 

y— K^fc^fIIfim2(DP^-v^;UMMOSh : 7>i;x^(7)FV-1'>i:, y-h^ttllBmi 
V-X^flI5m3(D^>/^— ^CD^^i:^^^m2<X»N^^;UMMOSh^>vX'$i < i:^^-r^C 

[II*JS5] li^lll , 2, 3Xtt4lB*(DL/'<;U$/7*||]|§fzfcivC, V— *£lCTIEm20>maSIS 

;HMOSh7>v^^<!:, KU^^K^A©**!/— Kt, y— ^iytfrisyZtomtoS— ft. 
V— <t&i|$Lfcm3(&N^*;U^ 



[0001] 

[**±©f"Jffl»R]**MI4,^*(*llt»ia»fCfe(t*UK;ui/^|gttf=Hi-«*<DT?fe*^ 
[0002] 

l*A^^fi£*(D^;u*>7^IlJ»igT?&'5o A^i^3l4mi (DMMntt. (V cciy< tmiteMtiL 

(Vss^^XDiyi^ffiffl-rSA^OTee-l "Cffe-So C0)IS#o6-1 £A*l £f £-f>/ -v— ^INV6- 
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1 CCDINV6-1 (DtH*/— KN6-1 £A73<i:-f -&INV6-2 V— <DttMte(Vcc) J:y 
»^mii(Vppl^;U)<0&2©S«f&5y$!3lU K KU-f>£Sl^KW>, y— h£&lg& 
LfcP^*;UMMOSh^>vX$M6-1 s M6-2 «k, Kb-0£y— KN6-3 \Z&1) h7>vX$M6-1 
<DKW><h. -7 s — h£y— RN6-1 <h, V-^^«i^6i:iiLfcN^^;HMOSh7>v^^M 
6-3 KW>£H7>v*$M6-2 0)KL"f h^y-KN6-2 V— X^glfe^6<i:^L 

C0003]®5(4-?-(Z)UK;U*>75«lHl»(Z)l!lf^TeJEafi^H-Cfc*o i^TlC, dO)EI$#RflL£ 

;u^^vssu^;u^^^)^i:, £inv6-i izj:y % y— KN6-1 [SVssU^i^bVccU^u 

t&y. hT7>vX£M6-3 £ONU y— KN6-3 ^VppU^l/frbVssU^UZTIf cfcott" &o 
[0004]|H]B#[Z N $INV6-2 lz<fcyy— KN6-2 (SVccU^Ufr bVssU^U^&y , h^>v 

X*M6-4 ^OFFf^o h7>vX^M6-4 7b*OFF-f fcfc 7366-2 1*7— KN6-3 (DffitelCcty 
>i/X£M6-2 ^LTVppU^U^&y, h7>vX^M6-1 £OFF-r£ 0 h7>vX^M6-1 £<DFF 
■?Z)t, 7— KN6-1 Om<il=cfcy, h7>vX^M6-3 ZH-LX;— KN6-3 ^VssU^jUC-r^o 
[0005];jfelNT? % M5(b)|C^1-cfea[C % A±l1l#o6-1 ^VssUKjUfr^VccU^Uir-r 

5HNV6-1 iCcfcyy— HN6-1 ttVccU^UfrbVssU'^U.h&y, h7>vX^M6-3 £OFFU 
*INV6-2 iCctyy— KN6-2 l£VssU^U^bVccU'<;U<i:&:<£o KN6-2 l*h^>vX 
£M6-4 £ONU t±i 7366-2 ^VppUKjU^bVssU^UIZTlf^ Ir1B5ICH7>vX$M6-1 £ON£ 
i*y— KN6-3 ^VppUK;KzL> h^>^X£M6-2 £OFF-T3o 

[0006]±fEL/cJ:5[^> VccUK;u^VssU^;U(7)rBl^Ji'l>S-r^)A*ft-^66-1^ > VppU^<;U<!:V 

ssu^;KOF B i^iiii'i-r^ai 7306-2 ic^^-r^ c^dicL-ci^o 

[0007] 

imnfimfcL&^t-r&mmiLfrLtetf*, &L±^tz^<D^j^>y^\s\^xit. A73«-s§-6 
< ht,i-m2<z)®;:js!iii2frbig&^ 

[0008]-T^*)> 15(a) [C^-r^7lC. A Tilted 6-1 ^VccU^U^^VssU^KC^t, -f 
SINV6-1 lz<£y s y— KN6-1 fiVssU^UfrbVccb^Ut&y , H7>i?X*M6-3 £ON 
"T^o L**U C<DB# N tti 7366-2 IZmtzVssls^JlsXfo&OV. H7>v7^M6-1 , M6-3 7&*|5]B5[Z 
ONVtmtUV . SiimaH #3fE*L&o Sfc* J— KN6-3 (7)mi4A<T3!)^<i:, h^>vX^M6-2 £0 

n£i±, y— KN6-2 ^ssU^wz^^-eRiim^ii ^jjfrtv&o 

[OOOQl^fC^MSCbXC^-T^aiC, A73{I#66-1 ^VssL/^UfrbVccU^MZ-T&i:, 
— $INV6-1 .INV6-2 IZefcljy— KN6-2 liVssU^^^bVccU^HZ^U „ h^ixX^Me^ £ 
ONT£o C(DB#. /— KN6-3 l*VssUK;U7;fe^(7)-e s h^^X^Me-2 . M6-4 ^PlB^IZONtfi 
mtm. 111312 tfWLfr&o 

[ooio]Lf-^oT, M2(DmMmi&$tottm±ttTi^¥mfcmm\£\mzte^x. mmm^i<D 
nfr*mmn^nmn}fat)m±^%£^omm&&m2:-?z>tzisb. mi * H20)n^*;ummos 

i <Dm;JM<!:&*rcU A73*J^^ISlCckoT^^L^-i-(7)v-x$iJ^]|cj:y, l^<;U:>?$£IbfE 

[001 1 ] 

<z>r B if ai'i'rr&it^A^u mi a)ffi;iiStecfc''j : fci;i^m2(Dm^«^<!:^±iiiffi^:a)rBi$siit'i 
-r^fe^ic^L. m^&u^uv^Ei&i-fc^-c. (AjA^n-^-fi^iiii^cfcytii^-r^mi 
(7)m;Ji«<5 < !:s±t!im^(Dr B ^m'i'i-r^A73«^(z^-r^mi <7m>m*-*<^ 
nmmizmmL, ?— k kw>£5i^(7)kw:>. y— Hz&iirr&mi . f2ropf^>jHMo 
sh7>v7^t, Ku^^tuiemi^p^^^uMMosh^vx^cDKu-r^t, y— H^fiiam 

1 0M>/<v— ^(73th73<h. V— X^^Il&i^^g^-r^mi ON^^HMOSh7>v7^t, KW 

>$u^<;uv^(7)tii73y— Kr-fe^ltifam2(7)p^^;uMMosh^>vx^cDKU'r><!:.y— h 
^miom;!^^, v— x^fitsmi<z)^>/^— ^oai73<hiii^^m2(^N^^;uMMosh : 7> 

[oo 1 2] (b) a 73 01^ ct y tu 73 -r& m 1 (x»m;iimii«i:^±fem^<7) rai^jit'i-r £ a 73it# 

x^i2<D»i:giL, y-K Ku-r>^SL^<7)Ku-r> > y-hic^-r^mi , m2(DP^ 
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Fis-ot. f-htm (om^nt, v-*zm2(D'(>s<—$<D&titmmirz>m2<DN=r j r*)[' 

■f&mi (DNANDES^ mAXm^tffitZmi <Z)NANDEi&<Dai*j£A;^-t&l&2(£>NAND 

^2fl)P^^;i/SMOSh7>^^^^:, KU^>£liiIfBtgl (DP^*;UMMOSh^>vX$(DKU 
<f-h£mi (7)m^i^<!:. V— X^BUfHIgl (DNANDS^tli^^M-r^mi <DN^* 
;HMOSh7>vX^t, KU-O^u^Uv^^tti*!/— KTfc£ltf]fBf&2(DP^*;UMMOS 
h^>vX*(DFW><!:. y— h^BtfEmi (Em^i:. V-X£fffifB!£2<DNAND[U&CDtb±i<!:*£ 

[ooi 4] (d) A^if^Hesnnsfccfcy tts±)-r&fjn (Dm^wii^iiiiaii^rBi^'iii-r^A^^ 

^t^2C7)NORlI]l^<7)ttl^«h^A^<l:-r^mi <£>NOR[o]{&<!: s |gl (Dm^<i:^ifeli<i:lctgi.J^^ 
A ;M<i:m2<DNORl£]SS<7) tU * A *i tT&M 1 0NORIU^. huIB A2ji&£[c}£^£*i 

•smi <Dj^/s— imi o)-i>/<— $ <d mtitrnzmi c^NORinss^ai^^A^iir-r'&HfrfB 

m20)NOR[l]£&<!:. ffjfElfn (7>NOR0i&<Dffi^£A*j£-r<5lg2<D-i'>/<v— • TttjfBfl2<£>NO 
R®&(flffi;fc£A*l W&Jg3(B-f>/\*— V— X^|g2(7)m;Ti^l^^L, >r— K KW>£ 
£In<DKW:>\ >f— hlcg^-r^lgU H2<DP^^;UMMOSh7>^X^<»: > KW>£iftiBmi 
a)P^^;UMMOSK^>v^^(7)KU-r><!:. y— h^Hl <7>m;JI*£<!r. V-X£Hfiffil&20M>7 < 
— *<Bti3:*j<i:i&*rr<51gi (DN^;HMOSH7>^i:, KU^>£u^<;uv:7S<Z)fcij?V— K 
T'fe^MfEm2<7)P^^;U^MOSh : 5>vX^(DKU-<>i:. y-h£1ufB!&1 (7)^31^, V— X 
£fiJfEm30M>/'v— ^<Dffi^«t^i-^m2(DN^^;UMMOSh : 7>^X^ < J:^[t-g)cfc9(cL 

[0015](E)fjfBUK;Uv^^[l]^(A)-(D)[ZfcLNr, V— *&m?.m2(DmMUt. ¥— H£U 
^;Uv37$(OiiJ2j/— Kfc, KU-f^K^/'vCDtiJ^y— K<!:*£^T3lll3<DP^*;UMMOSH7 

[0016] 

[f^ffl]^BJIc^li\ ±ULtz^5iz > KU-f>^U^;Uv^(7)ai^/-Klz}ga-r^>mi <7)N?- 
t^;HMosh7>vx$, so'Ku^^aj^K^^^p^^uiJMosh^^x^oy— hy— 

K(^^-r^^2(DN^^;UMMOSh : 7>^X^(D > jt5^L<(*mi (DN^V*;UMMOSH7> 
v^<»^<^ y-h^lgl (Dm;TI^lc^Ls V-*A*Jl~cfcoTftft£-&£Z<!:[cJ;y , A*J*f# 

<Dr^[c<fcoTS§£T&m2<&ffi;jiij&frb&to^ ntz. A 

[0017] 

1 HM'j^^-ru^uv^^ms&iu^fc^o A^jiSti 3<AA*iit-§-6i-i i*. mi om^m^cvcc 
u^;u)<i:jgi&m^(vssu^;u)(DrBi$sii|ii-r^fi^fe^ 0 z<7)A^«-§-6i-i ^A^^-r^-r^ 
a-$invi-i trj—^mi(Dm^mi^^m^mmvpp[y^<)i,)<Dm2<omMm'i5tmm 

U 7 s — K RL"r>££^<DKW>, y— h<!:^L^P^^;UMMOSh7>^X^M1-1 <tM1- 

2 «!:, fw>£/— KN1-2 1. ¥— h£y— KN1-1 v-x£&ife*Si 6<h?t^L^N^*;uikM 

OSH7>vX$M1-3 KU-f>£tiJ*J61-2 y-h£I51 (DmiJIi:. V-X£^-KN1-1 £&f$ 
[001 8]JaT, Hi <Dll»JlCfcMt^U^;Uv7^[H]i^(D»^^^^oM2[»f|B^(DmillM 

t^i^l) 0 l2(a)lz^td:ai:, A *J 11^-5 1-1 ^VccU^UfrbVssU^UIC-t&i:. 
— $INV1-1 ICj;^ /— KN1-1 liVssU^jU^^VccU^^^y. h7>vX^M1-3 £ON£i^ 
J— KN1-2 ^VppU^^U^bVssU^^HC-T^o [5]B^IC x H7>vX$M1-4 £:frLT£ii *Jo1-2 [z 
«Sr^*SL. KN1-2 lc<i:yh^>vX^Ml-2 3r4hLT0MW<&££*fc. m^61-2 ^VssU 
^^U^bVppU^JUC-r^o-r^xi:. t±J*61-2 (ih^vX^MI-l ^OFF-r-S) = 
[0019];^LNT\ M2(b)[C^-Tc):7l^. A*fll#61-1 ^VssU^U^bVccU^Kc-T-gx!:, 
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/<— *invi-i fz*y % y— kni-1 teVccU^ufrbVssU^ju^&y. H7>vx$mi-3 £off-t 

tS6l-2 SVsalx^JUZTCf > h7>vX$M1-1 £ON£-fe>-& 0 y— KN1-2[*Vppb^U<!:£:y H5> 
vX$M1-2 £OFF£-t±& 0 

fi,H3(a)ic5t-r < fcaic,ia4a^ja5iz*Lf=«fe3i£(D*^ii, m^&flsoot&y, RMsim *>« 

j?ittv5(7)l-*tLT. Ctf>HJ5£01J<Di§-&f::[* % •O/'v— £INV1-1 <T)J — KN1-1 fr^CDltititf^ f— 

[0021 ICKD^dlC. C(DH»iJ-^(4. A2HM#61-1 ^VccU^UTb^VssU^UfC&^EK £ 
fcs tti±J61-2 (Dtt±I^h7>vX^M1-1 <A*£»)J^grn£Tlf<5>f-#>. J— KN1-2 (EVppU^ 
;U^bVssU^JU^(D»|f^^it^lCL, iI13!S!1 tfm&'t&o Ltztf-oX. %2.<D%M.m<Dn.%t 

[0022]£fc. Xtiim^6^-^ ^VssU^^^^VccUK^Kz^ii-^IZ^.MKb)!^^^^!^, 

mmmmiz-o^xmwtZo 
[oo23]M6i£*^Bj(Dfg23i]!j£#ij£^ 

f^«JEiR»0T?&-5o A*JS23<Z)A*«#62-1 I*, Hi (flmMmteCVccL^iO^&iftmteCv 

3sU^;U)(Dffl£jg*r*-5 o Z0)Aate-^-o2-1 £A2j-r£-f>/<— 2INV2-1 C(2INV2-1 (7) 
ai^jy— KN2-1 £A*J<!:-r&INV2-2 V— X$mi(Dm;liate(Vcc)cky^LNa^(VppUK 
;U)(7)m2(7)m;JliiS25<!:^L, y— K KU-O^m^KU'O, 7 s — h<h^Lf-P^-V*;UMM 
OSh^>vX^M2-1 „ M2-2 t. KU-O^y— KN2-3 ^>tf— h^^l CDm;H<i:V-X^y— KN2-1 
<!:&^L7iN^*;ixMMOSh^>vXSM2-3 HW>£iii:tj62-2 £>f— h£3&1 (DWSteV— 

KN2-2<h*g^L7iN^V*;UMMOSh^>vX$M2-4 TfltJ&LTl^o 
[0024]jaT.#SgBJ<7)M2||jM£^TU^Uv^ 

^&SiW^*o^,aZ(a)l=^J:5f=» A2Hf-§-62-1 ^VccU^U^x^VssU^l/fC-T^ 
<!:, £INV2-1 JZ«fey % y— KN2-1 [4VssU^;U^t>VccU^;U<h^y> H7>^X£M2-3 £ 

^LT/— KN2-3 fiVccU^Utfcy* H7>v?X*M2-2 £OFF-T& 0 KN2-1 r**f>/< 

— $INV2-2 [Z<fey % /— KN2-2 ^VccU^;U^t,VssU^;U<hL, H5>vX£M2-4 ^^LTtii^I 
62-2 ^VssUK;Hcf-5) 0 

[0025];^L\r%MZ(b)lC^-r e i:af^. A*JiI-^-62-1 ^VssU^U^^VccU^UlC-T^i:. <f> 
2INV2-1 lCj:yy— KN2-1 ttVccU^U^bVssU^Uirfty. K7>vX^M2-3 ZftLXS 
— KN2-3 ^VppU^U^bVssU^yUlC-T^o |5]B#|C S <— $IN V2-2 [Z^yy— KN2-2 £Vc 
cU^U^U H7>i?X$M2-4 ^^-LTtli^62-2 ^VccU^UCU H7>vX$M2-1 ^OFFf 
-So y— KN2-3 (4h : 7>vX^M2-2 ^ONU h7>v^^M2-2 £5>LT£iJ *J62-2 ^VppU^Ut 
U £ti*J62-2 teH7>i;x£M2-1 ^OFF-T^o 

[0026]Z(Dm2C7)||MijT:[i % MZ(a)fZ^-re>:7[Z. A*j{l-§"62-1 ^VccU^UfrbVssUK 

Mzt^m. -r>/<— ^inv2-i (Dtu^y— KN2-1 a< % y-hicmi oii^ni^ti, /--*.-ton 

K&oTL^H7>vX$M2-3 ^^LXy— KN2-3 l-Wfir£#|&-r<&fca&. K7>^X$M2-1 . M 
2-3 G)JtiM3lEI1 f±$g±L£:l*o 

[0027]$y-c,M7(b)[C^-r e ^7lC > A2HM-^o2-1 rt*VssU^;Ufr£VccU^Ui:&<lSB^ -f>/< 
— $INV2-2 <DtH*y— KN2-2 #\ y-Mzffn ^^.-TONIZ^oTL^h^ 
^X$M2-4 ^LTffi^62-2[C®^$^-r^fc^h^>vX^M2-2 „ M2-4 [C«fc£Siim3fEI2 

coo28]^iz. *mw<Dm3mmmiz-D^xmw?&o mQ^^omzmmm^m-r^}^ 
-yzm&m. m.9it^(D^)[,iyy^{oi^Wi^mi±mmx^ 0 A*t«33<BAa«-^o3-i 
i*. mi<Dnmn&(vcc[s*j\,)tmi&nmvssis*)i,)(offl$MiiKirz> 0 A*iit#63-i £ 

AJjhf&'fl"*— 2INV3-1 t. SINV3-1 (Diti^jy— KN3-1 i:ig2(£>NAND[I]S§(JilT 

NA3-2 iL^)(7)ta*y— KN3-3 £ A*£-T£&1 (DNAND[I]|ES(NA3-1 ) A*Ht^63-1 <!:N 
A3-1 (DthtlS— KN3-2 £A*!<!:-f<SNA3-2 V— X$|g1 (D«39«tt(VccU'<;U) < kyfl5L^ 
te(Vp P U*;u)(D3g2<DmaSfft35i:igiB6L, >f— KV-Y>$S^(DKU-T>, ^— h^lBILfrP 
^■V^-lUMMOSh^vT.'SiMS-l , M3-2 KU<>$>- KN3-4 £?— h^mi ©ratV— X 
$y— KN3-2 tffifljLfcN^^.;H!MOSh^>i;x$rM3-3 KUY>$tt5*63-2 <!:, ?— 
lgl(7)m;iS<ty— X^y— FN3-3 ir^LfcN^^.fUMMOSh^vX^MS^ -e^gi^gLrL^-oSo 



http://www.patent.ne jp/patent/cache/meisaisho?kind=a&year=1 994&no=204850&us... 2002/1 0/1 7 



(54)[sew©£f«uxju$/?$ii]s& 
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[OO29]iaT,#3i6BJj<D£33Sffi'0J£^U*;U$^ 
&A*bt&0J-t& o £-f , IHQCa)!^^^"^^!^. A*Jl§-^63-1 

<fc, NA3-2 (C^yy— KN3-3 l£VssU^UfrbVccl^;U<!:&'5o KN3-3 I*, ?— htfWll (7) 
*ai=Hltt**L, fc*1*ON£&oTl^h^>vX$M3-4 £tf*LTfciJ2j63-2 ^VssU^UfrbVc 
cU^;H:Ls |5]B#[wNA3-1 (Zc^yy— KN3-2 ^VccU^UfrbVssb^UlC-^&o /— KN3-2 
[*, ?— h^Hl <Dm3i(cmM^H. fc^ON£&oTl^h^>vX$M3-3 £:frLTy— KN3-4 
$Vppb^;L-^bVssUK;HcL. h7>vX^M3-2 £ONU fcB 2I63-2 ^Vppb^UCftm-T^o 
- tij;ft63-27^VppU'<;U<i:&:&£. h7>vX^M3-1 l£OFF-f£o 

[0030]#a^\ 09(b) 1-^1" «*: ; 5I3 > A^jfe^-63-1 ^VssU^^^bVccU^HZ-T^,!:. -f> 
5HNV3-1 IZ^U. /— KN3-1 liVccU^UfrbVssU^UIZ&y, NA3-1 iCcfcU, J— HN3-2 
^VccU^jUit^o y-KN3-2 ?— h^lgl amzttS&fu f-;^DN£&oTl,^H7> 
vX^M3-3 ^LTy— KN3-4 ^Vccb^UC-f & 0 |^1B$[Z S NA3-2lCj:yy— KN3-3 ^VssU^ 
JU£:U >f— h^Hl (^miJSf^^^. K^>vX*M3-4 £^LTtiJ2j63-2 ^VssU^Uc-r^,, 
iH ±163-2 l£H7>vXSM3-1 £ONU J— KN3-4 £VppU"<;KcU H7>vX$M3-2£OFF-T 
■5>o 

[003l]ZC0|g3(D||^iJ-Ctt. ^(aXC^"^?!^ A ±1^1-^-6 3-1 ^VccU^JUfrbVssU^ 
MZ.t6.hn. J— KN3-3 ^h7>v7^M3-4 ^LTtti±I63-2 f=*ffi£#MM-<&fc* % 3E3fc0>JI= 
fcMt^miimSSEH l£f££Ui:l^£*:. t±i*63-2 (7)mi4±^^h^>vX^M3-1 (Dilggm^ 
Tlf KN3-4 (DVppU^UfrbVssU^U^CDSifl^iSjIlCU Hitman 

•So 

[0032]£fc.M9jb)[cjF-r<fc7l::> A*ffi-^63-i tiK VssU^<;u^bVccU^<;nc^ii^t % 

BJl<Dm4f|j&#J£^UK;U^37$[I]ig|l % M_^^^^^^^ 

■So 

[0033]A±I^43<7)A*itf-64-1 (Dm^EfeCVccU^yUJ^llijm^CVssU^^^^FBl 
^Ute-r^oMIC, ^<7>A±j4H-^-64-1 ^A^I^-r^^A— SINV4-1 .h.-f^/'v— <$HNV4-1 (DtH 
tlS— KN4-1 £!g1(7)NOR[5]S&(N04-1 <!:^a)£>ai73y— KN4-2 £A2j£-f<5>t&2(7)NOR[&IS§ 
OaT, N04-2 tl^5)t, A2Hl-^-64-1 i:N04-2 OtHti/— KN4-3 £A*J<l:-r£N04-1 y— 
KN4-2 £A titiTh 2INV4-2 KN4-3 $:Atlt-? ; b'<>'t— *INV4-3 V— X 

^S1(Dm;^I®^i(Vcc^^;^)cfcylat^m&(Vpp^^;^)(7)B2(D«;^Si^^45<!:^t^g|L. ?— K K 

U^>^m^KU^>.y— h<t^^LfcP5 l ^;UMMOSh : 7>vX^M4-1 , M4-2 KU-O 
£y— KN4-6 <!:, >f— h£ffn<Dm;J£<!:> V— KN4-4 t&MLfcN^^UMMOSh^v 
*£M4-3 £ s KU-f>^ai*64-2 ^>f— h*SRlO)«aitV— KN4-5 i:jjHftLfcN^*.;u 

[0034]£IT ,*^BJ(7)m4||^J$^TU'<;U^^Il]j^(Oifi^fZC>O^T^10&t;Mll^# 
RBL^^bi^BJ-T^o HI 1 (aMZ^-T^fC. A*J<I^64-1 ^VccU^T^bVssl^UlZ 

^->5<i:, ^INV4-1 f^cky, y— KN4-1 (iVssU^uANbVccb^ut&y. N04-2 icfcyy 

— KN4-3 $VssU^.;KC-T-i) 0 y— KN4-3 [*'T>/'v— -$fINV4-3 \Z&\) , y— KN4-5 ^VccU^U 

[0035] 1^1 B5(~. KN4-3 l£N04-1 IC<fcyN4-2 ^VccU^U^U /— KN4-2 l£>f>/<— £IN 
V4-2 [Z&ys— KN4-4 ^VssU^;H^-r^ 0 /— HN4-4 it?— hA^I 0)WlH=lftBfc**U fc*. 
TON<t&oTl^h7:>vX£M4-3 £tfrLTy— HN4-6 ^Vssb^UCU h^>vX^M4-2 £0 
NU liJ*54-2 ^VppU"<;HZ-r>i) 0 CO)a3^64-2 [*|-^>vX^M4-1 ^OFF"r>S 0 
[0036]<ft|Z % [Hi 1 (b)[C^1" ( fc5(C. A^JiM-^-64-1 Zyssls^Jlsfr^Vccls^MZ-fht, NO 
4-1 [C^y, 7— KN4-2 [*VssU^;Ui:^y. -<>/^— 5ZINV4-2 [Zcfcy, y— KN4-4 liVccU^JUi: 
^«5o KN4-4 l* s ?— htfi&l <D«3SlClSiBI$*l. fr:^■rON < ^^^^rL^'i)h5>ixX'$lM4-3 $ 
^Lr/— KN4-6 $Vcc^;Utf|)e 

[0037]$fc> y— KN4-2 f*N04-2 {Ccfcy. 7— KN4-3 ^VccU^U<i:L. -T>/<— 2INV4-3 [Cj: 
yy— KN4-5 ^VssUK;U < i:i-^ 0 y— KN4-5 I*. ?— h^Hl <7>m;Iil^^^H> f-^-rON^ 
otl\-Sh7>yX^M4-4^^Lt, ai±J64-2 ^VssU^^HC-T^o ai±I64-2 [£H7>vX$M4-1 

$onu y— KN4-6 ^-VppU^yu^-r^o 

[0038]C(7)^4||»iJ-^[* % MlJL(a)[C^-rcfc7(C > A*H!-§-64-1 ^VccU^U^bVssb^U 
(^^B# s y— KN4-5 ^h7>V^^M4-4 £tf-LTfcB 2)64-2 [-^^^^-1)^^, ^^JlZfc 
(t^Riim^H [*^L^^:L^ 0 ^^. £fc±l64-2 (7)m<4±#A<h^>vX^M4-1 (D^KlSgm^T 
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EI»54lZtttt**L-6a*K^-r/«IlItt56**L-Ct^. U^Ui^HS^ftA^il 

**±@i§I3jMjte*iSo , 3*y, A±j(&53<DA*j«#65-i limi<Dm;iimi4(VccU^;u)<b: 
ftiftWiftCVasU^WODW^illf-rSo MIC. C<DA±jfl^65-1 £Aafc-r<&-f>/<— 2INV5-1 
V— X**1<Dm3!l«i4(Vcc)«J:yBLN«^(VppU^I/)(Die2(D*^|sa55tS^L,y-- K 
Kl"f>£Sl^a>KU>f>, ^-h<h:fg^LfcP^*;UMMOSh^>vX*M5-1 «hM5-2 KU-T 
>£/-KN5-2 y-h^y-KN5-1 V— X^lMST^^Lf.N^^^MMOSh^ 
vX*M5-3 <!:. KW>£til±l65-2 >f— h£l&1 ©mHi:, V— KN5-1 £8MftLf=N?- 
^^;HMOSh7>vX^M5-4ti)ilLtL\|) 0 

[004l]-^L-C,mfBitS±lK7-l'Ati]I^56l*, V-X^|2fl)II^55t, *r— h£tU±l65-2 <!:. 
KU-C^ til ±165-3 <h^-r-SP^^;UMMOSh7>vX^M5-5 KW>£til±j65-3 «»:>f— 
h£fcil±J65-2 tV— X^^ii!im57<!:^L/cN^^;Ui2MOSh^>vX^M5-6 T?«Ji£U JH±J 

65-3 ^^cfcaicLTi^o 

[0042] *f§BJ(7)m5||»iJ$^-ruK;u^-$iII]E&(7)i!]^|C0LNTlll1 3£#HBL£jb<e> 

38Brr*o£i% i^;uv7£Ei&54(Di!!fEi*mi<7>3ijfc^ 

£51^ A±lls-§"65-1 ^VccbK^U^^VssU^^IC-r^if^lCl*, ai±lK^-r/<t5]i^56lCTVss 
U^;U^bVppU^U^_<i:v^h-r-S£li±J65-2 (DJSIcffi ±165-3 £?#<5£<7)-efc&o *f=, BI13 
(b) [C^-T J:5fC. A±lte-^65-1 ^VssU^U^^VccU^HC-r^JS^fCl*, m±jK^f/*i§]!§ 
56[CTVppb^/UfrbVccU^U^v:7h^&j±i±J65-2 <0J5$i til ±165-3 £#<S>t0)-efc<g>o 
[0043]-T^t?*>. »1 <7)H»iJ[Zfc(f^tH ±161-2 CDUlfET?, VssU^U^b— JtVcc- VtnU<< 
^KVtnliN^-V^UMMOSh^vX^^Sifi)^^^^. ^ICVppU^U^-T-Sibf^^. til 

±101-2 (Dxti^tiz^x^m^^^m^. «iLtf**ftftWM35<aBy. -r>/<— $3£cDift^ 

^J,^*yfctl±lK7«</^[Ili^56$UK;uix^tH]j^54(DtiJ*a)E^[-aBgL, fcB±J65-2 <7)m# 
£»t>U ai±J65-2 (7>l)^ii<-r>i>Ct[cJ:y, ffl*K^/<lc<fc&Sffim3S£fg±£l±SC£fc: 

5c£i::<fcym6ii»j£ s ±seL*:ai±jK^/*E^ 
&i::iEs^&c£iz < fcyf&7iifi&#j£ % ±feLfc£^ 

[0046] 

^jl,SMOSh7>v^^fl)^fl). OVSIilzttlXL. V— XA±Jl~J:o-Cltift£-t±<5 

c^i^ty, A±i«#<Dr+i(^or^^«m2(7)m3i^b^ife^<7)mam3SE^eM-r-S)C 



[mi ]*fgBB<7)mi nwj^-ru^^v^^isis&iii-cfe^o 
[iii3]:*:3£Bj(2miii»ij£^T^ 

[ in 4 ] fi£3fc (7) u k ; u v z? $ m SS II -e £> >5> o 

[ HI 5 ] ft&(D u^;u g] MfE m J±« U £ o 
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[ nn o ] * % h 0 m 4mmm % ^-r u^<;u v7 * m ssm 0 

[H112]^:^BJ(7)m5||MiJ$^-ru^;Uv^^l£]|^|ll-efe>5 0 
[lll13]*^B^CDm5^»iJ^^U^Uv^^@S§(Dl)El^ffiJ±»lil-efe^c 
[^■§-(7)ijiB^]l3, 23, 33. 43. 53 A2j*£l5, 25. 35. 45. 55 %2(DnW^m 6. 57 SHj>f% 
61-1 . 62-1 . 63-1 , 64-1 , 65-1 A*Hg-^INV1-1 . INV2-1 , INV2-2 . INV3-1 , INV4-1 , IN 
V4-2. INV4-3 , INV5-1 £M1-1 , M1-2 , M2-1 , M2-2 , M3-1 . M3-2 , M4-1 , M4- 

2 , M5-1. M5-1 . M5-5 Pft^;HMOSh7>vX^N1-2 . N2-1 , N2-2 . N2-3 . N3-1 , N 
3-2 , N3-3 . N3-4 , N4-1. N4-2 , N4-3 . N4-4 , N4-5 . N4-6 , N5-1 . N5-1 / — KM 1-3 , M 
1-4 . M2-3 . M2-4 , M3-3 , M3-4 . M4-3 . M4-4 , M5-3 M5-6 Nft^HMOSh7>yX$ 
61-2 . 62-2 , 63-2 , 64-2 . 65-2 . 65-3 ttS*jNA3-1 Hi 0)NANDH]S§NA3-2 H2CDNANDH] 
SSN04-1 KS1 0)NOR[I]3§NO4-2 fg2(DNOR[E]S§54 L"<JUv:7£[E]g&56 liiti^^/^^ 

/s 



M,-2 



r 
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Art* V« — Vcc *E*»6I 

[H4]tSfe3fe(0^;Ui/^lHl»ia-e*'5o 
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J 




fa) M 
Vcc 

VS5 




Nt-t M*'2 




Aft # Vs* — Vcc «£Xfl»ia 



[H7]*«w<Dm2i^sfifiij$*-rix'<;u*>^5»iHi»a)i!if^mEitt»ET»fc*« 
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A^ 2 




t 2 -l Ni ' z Nz-t 



26 



27 Afe-/ 



*7-Z 




M2-4. 
-N2-2 



<t> 2 - 



■2-> j | 
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3-4 




33 Wj~f 




NAs-2 

N ?~4 fa-2 




Pj-/ Ns-2 
+3-2 




$3-1 iVi-i 
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